However, Suzuki13) reported that conidial release under clear day condition reached peak at 0-2 a.m. and the least occurred during 8 a.m.-2 p.m. Kato6) measured the amount of conidia sporulated and released from lesions in the field during a cloudy night with minimum temperature of 22.4 C. He selected lesions with almost the same age and size and classified them into two groups: one group was those preexisting conidiophores and conidia removed by wiping off the surface of lesions at 5 p.m. and the other was remained as natural ones. The lesions were collected every two hours from 9 p.m. to 9 a.m. of the next morning. He found that from wiped lesions there was only one peak at 3 a.m. in the number of conidia which was derived from newly produced conidiophores, but there were two peaks from natural lesions at 11 p.m.
(originated from preexisting conidiophores and/or conidia) and 3 a.m. (mainly from new conidiophores and partly from preexisting ones). In relation to sporulation behavior, Toyota et al.14) made some observations on the sporulation of lesions in detail. They placed lesions in a moist chamber at room temperature after removing preexisting conidia and conidiophores, the formation of new conidiophores started about 5 hr later and sporulation was observed at 7 or 8 hr later. It took 40 min for a conidium to mature and the second conidium was produced one hour after completion of the first conidium. In such a way, total 6-7 conidia were produced from a single conidiophore during one night. Time necessary for sporulation after leaf wetting is variable dependent upon experimental conditions and it is reported as 4 hr7), 5 hr5), 6 hr11), 7-8 hr14) or 8 hr1). On the other hand, conidial release is known to occur within one hour after maturity of conidia and the peak comes 12 hr after leaf wetness5). Based upon the above reports, the peak of conidial release at 7 a.m. in the present experiment seems to be logical as the following reasons. First, dew was formed at 7:20 p.m. on July 9 when a clear day condition was continued. Second, sporulation was supposed to have started between 12 p.m. and 4 a.m., and release of conidia started since 1 a.m. and the peak might be 8 a.m. Actually fresh conidia were observed from 2 a.m. and this fact suggests that sporulation started at 1 a.m. Then the question is what makes the difference in appearance of the peak of conidial release pattern compared with Suzuki's report13) and the results of this experiment. Only one thing clear is that sunset is one hr earlier in Takada, Japan than in Icheon, Korea, but this cannot be enough explanation. There might be some differences in methodology of measurement and environmental conditions. Conidial release and dispersal pattern under continuous cloudy conditions was quite different from that of a clear day condition, because the peak was continued longer from 1 a.m. to 8 a.m. Temperature and RH during the experiment were consistently around 22 C and over 93%, respectively, on July 14-15. Under these conditions, the lesions are able to sporulate, to release and to disperse for a long time. Fresh conidia were observed from 9 p.m. on July 14. It means that the high RH during daytime was enough for successive sporulation and dispersal behavior of P. oryzae.
Once the conidia are released and dispersed, next step is deposition of conidia on rice leaf surface followed by penetration. Time needed for penetration to occur is variable depending upon temperature and dew period hour; 6 hr at 24 C, 8 hr at 20 C and 28 C, 10 hr at 32 C3), 12 hr or less at 19-21 C, 12-24 hr at 14 C and 24-48 hr at 11-13 C10). Maximum infection rate by Yoshino15) was 13.5-18.9% at the temperature range of 20-30 C. This suggests that there is not much difference on the rate of penetration in the above temperature range, but there is still difference in speed of penetration. Yoshino reported that penetration occurred most rapidly at around 24 C and if temperature range was between 21-27 C, the rate of penetration was more influenced by continuous leaf wetting hour than temperature change. In this experiment, majority of conidia was released and dispersed late in the morning on July 10 when the leaf dried at 8 a.m. It is very important to determine which conidia will be the effective inoculum. Considering time necessary for penetration, those conidia released after 4 a.m. are not important as effective inoculum. However, there is a high possibility that majority of those conidia released during July 14-15 might be effective inoculum if they succeeded in deposition on leaves, because water drops were remained all day long and RH was 91-97 %.
It is a very important step for understanding the ecology of P. oryzae to study the behavior of conidial release and dispersal pattern under different environmental conditions, i.e., continuous clear day conditions, clear to cloudy, cloudy to clear and continuous cloudy conditions. From the data obtained here, one can estimate the effective inoculum potential which is closely related to the dynamics of quantitative forecasting of rice leaf blast as well as infection speed.
